Single mutation at the amino acid position 627 of PB2 that leads to increased virulence of an H5N1 avian influenza virus during adaptation in mice can be compensated by multiple mutations at other sites of PB2.
To understand the adaptation of H5N1 influenza viruses to mammals, a non-pathogenic influenza H5N1 virus (HN021) in mice was passaged for 15 times in mammalian host. Animal experimental results indicated that the mouse-adapted (MA) variants became highly pathogenic in mice after the passages. Sequence analysis showed that there was one amino acid substitution in PB2 protein of MA mutants after first passage (MA1), three amino acid substitutions in PB2 protein of MA5 and one amino acid in M1 protein, seven amino acids in HA protein and seven amino acids in PB2 protein of MA15, respectively. Animal experiments and growth assays with reassortant viruses produced by reverse genetics showed that mutations in PB2 alone contributed to the increase in virulence of HN021 in mice. Polymerase activity assays showed that the mutations in PB2 enhanced ribonucleoprotein complex polymerase activity in mammalian cells. Interestingly, one reverse mutation (K627E) took place at the amino acid position 627 of PB2 during passages of MA5 to MA15, indicating that a lysine at position 627 of PB2 is not absolutely needed for virulence and adaptation in mice by H5N1 virus. Taken together, the results suggest that mutations at multiple sites of PB2 contributed to the virulence and adaptation in mice, and the E627K mutation of PB2 is not an indispensable determinant in PB2 for mammalian adaptation by H5N1 avian influenza virus.